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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a composition 
having preventing or ameliorating action on symptoms or 
diseases caused by decease in brain functions. 

SOLUTION: This composition comprises arachidonic acid 
and/or a compound composed of arachidonic acid as a 
constituent fatty acid, especially an arachidonic acid 
ester, a triglyceride, a phospholipid or a glycolipid in 
which a part or the whole of a constituent fatty acid is 
arachidonic acid as an active ingredient. 
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(57) [Sift] 




■8) 



75* K>iW7^a-^x^f;Hliff«K 
<7>— 6&*> L< (4A»**T9* K>B*T , *4 % h y ^'J-fc 
'J K, >BtS<> L < littJMt? St** 1 KfB*o 

■l-C** MJ^y-fc'J K**> 1,3-ftU+fflUM»»*«, 2- 
[M*4I 5 ] »JWI&*<0-«5Xtt£«5**7 9 * K > 

m?*>z> hy^y-ty k*##i-* h y ^y-ty k** 

6 ] «J&flili&g£0-tr>X<4£:lr|W7 5 * K > 

h y ^y -ty Yi-s^-tz, y y ^y-ty k<t>, 
75*k h y ^y -t y v*mtit?z>£:ffi 

BS®ttC*tLT10S*«W±-P*-5CtSr#ati-*, ffi 

7 ] ««ft®t<7>-fflSXt±£:g|$ri*7 9 * K > 

m-vhh h y ^ y -t y f h y ^y * y k$», 

( Mortierella ) JRICJS-?" 

$-e*& h y ^y -ty k h y ^y -ty F* f , 
K"T?*4«*a5-7ov>r*t*»t:etitojajR». 

9 ] 1, 3-tefc+«U»«iBW*, 2-fiC7 7 * F 

h y y y * y K«r»A^£Lh#4r-r» h 
yry-ty Kfc-a-A,-?**, B*ijeoftTKjBB-*-4« 

*<0ITT44, I9#S 1-10 0>v>-f*ij&»t::8BI8<Oi& 
$;&l4*0#ji$#T&&, iff#«l ~ 1 OO^-ftuWcfE 
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2 

vmim. 1 4 j mmf&n&rizmm-r 

llit#3U 6] fta&JftftXI4EiK&j£tt 

1-15 C0v>-ftt^(Zlfif£<7)a«%o 
[S3RS17] jftAl B^£«)OffiJfcm* t 7 9* F> 
®«t-&irL-C0.001~20g n »=, 75+K> 

70 K£t>*/X(47 9* K>K*«J^IS« 
^T'j&*:£ B D a »^ 0 
W*JI18] 79*K>K***ll»K«i:-*-*ffc'fr 
75* K>»<OTJV a -^iXf^X<4«flS:J3i)R? 

$<7?-g&<{> u< ii£*pa*r?* kv*-c**, h y ^y 
* y k, y <> l < «4*igji-e*4»*«i7^iBtt 

[W#*g 1 9 ] ««»JKf»o-»x«4^»**r 5+F 

2-11:77* k tfc h y ^y-ty k-c**» 

ns*jR2o] ^^&ws6^ ^nm6~-i2fig*^-r 

[«*jr 2 1 1 aisft *n , 3-i£ 4> msnmm*. 2-®. 
\,zt°7* k l/w h y ^y-by K*o.ooigfi 

Afp, #^f*«ffl^: D t pXi4*Affl6:D D n T*<i> i t «r#m 
t -T S 6-220 v»i»^*»t:E«c5fe*«„ 
[IS*a2 4] $f>i:K3^JftxyiSC)f/xii 

X(4««;8t»jm<0-«5fe L<J4^ffi**K3^*-9-JC> 

40 ^>*i»*Ji24t:iB^<75*afi£tJo 

[ft*S2 6] ±E77#K>l!!t K3tA + tx> 

(«*) m.-\~}5<r>mmiz*>zzti!&mt 

[»*]S27l gibe, aflJfe+077+KvKi:^ 
LtT, a«fttwx>f 3-9-^>^jc>K**, 575-OlSr 
Sx.^v»S-e*>-5 i t ^!Rf® t-t*IS*« 1 ~26<7>v>-f 

50 ^,fto^-|5*xi4ec#^ffl^*-r*^: B D nafi!ct;<osgiiftr 
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3 

*WAiiBi&st t 1-4 vcitm atA.-caa HtMiswftT u 
i±k Ap n n afiE^j * <a aa-ftnBgiflgoig: t k >e h -r 4 e« 

w»tt«*oTiwxi4ak«ffffl*#-*-**aiftj*»«>jia6 

[IS*^3 0] 7?+KViatl'/Xtt7?*K>BI 
£#J£J3&JC5& t -f4 f&fr* «"£XT?J£4 US,®.®.®-?*) 

JB«ttoftT»:ilSH-r*fi«**v»(4«iAo^lWXttaS: 

/x«±jR3MEjiffl y - * u-cnasi-* £ t 

[0 0 0 1] 

l45fe#fiUB «r*i" 4 MI If* 0»t2rife U HI 
1-4*><0-C&4 o £0P*fflUI4, 77*K>®, 77 + 
K >m<o 7 )V 3 - x ^slfeir U«rtU»l»»o-»X 
i4^SPd f 79+ K>»-e*4 h v^y-t'j K, 

[0 0 0 2] 

iraL-tv**,, npjfti2^awOT£fce»j twc r«a*i4 

i£A*t*ft&i«R£r#J U«fc*U4\ 2000^*OSb*^A(4 
150~160^A-C* *) , 65^JL05«B»B#«414A{-1 A 
i:«LTv»S 0 fLtv 2030^tr(±10At- 1 Afc^*U 
A#ft* t *#iDi-4i: : *ffllS*LTv»4 0 ;£Atfe95*<4, it 

A4iSU3tl«* § fc-J". £A14S5S.&#?>i!J!(H8ijT-l4, 



(3) #$2003-48831 

At±«**fc«uofLr, ieas&fci-* 

[0 0 0 3] ft***, WJtS*iTv»4H«ll*at*i- 
4^ftl4, «iWISU***«l*A<«JRS-ti-C, ^fl&co 

«««*■»:#-*• 4 («xif, KAatoiutti) . 

[0 0 0 4] £OJ:^i:j|^ofim(:isv>T, HUtto 
^&m?r^-r4^;75-7& j av^i$tLTV^4^> attT*(4^<7) 

DMtoA*OA»UR««ii.« tv>-5 Bit? Lt v» 

[0005] flaiifl&Sfcomcoid'&a^r^or, -POx. 
H fiRui»v»riii/3* f , j^SSici3v»Ti4i/4**'j > 

K3^+-9-i>K* , ±-e*4 0 t75»L> itvib7v + 
K>Blk K3*^**i>HfcJ±»»#rtTI4de novo-g- 
40 E»W*4v»l4H»fi<) (7?*hV«, Ka 

R*, M* { ii§ SftTi/^o L^L, >1S<0± 
§f^fl&»J^<4 K3^*-*x>®c7t*lt-C&<, 79+K 
>®?^>|WIgSO##^^^i64m^'fca&BSH$T-*4 0 So 
nderdegr«b<4?$Ji'; >IBK+K£U>475* K>KO« 
**«iE# * A0 1 2. 4SS){t-** Lt> TA'^^'f^-A 
#148. iKfiXt-^Tjfet-^-f 4 C b ZmbfrlZ 
50 (Lipids 26, 421-425 (1991)) 0 iOilU77+K 
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5 

[0006] B0>mmmzTi*v>wti:mm-tift 

m^'< o*»**tLTW»*. #llfJ¥6-256179-S§-£r$RiE3£ 
<0 r^Stll6j±SlJJ l±, 1,2-v'T v-^-srv-^'; -to-* 

#)Ji;fcv>T*#fi^C/F£*iTi/>4cDI4 K3-9-^-9-x.> 
Lfcl, 2-v r > *-m-*"J -fen - A^W Hflco A 
T*ct, 77+ K>StJi*l-«9iJ?iT.Tv^Ujflr 
■f, *oa*J±^<*|ES*fCV»4u»o #08^10-10156 

iW4i?r*13*-fl1»-C*or, AWC33HftU*a (9 7 
H0 1BliAIIItttl*-fli:«at4) t4*»UL* 

«'J >JI&g<pic£i6479* K>ioi***v>iir9 

*4©**Hft«re*4o *»KIOWrcMtr 9* K>K 
[0 0 0 7] #B|iF6-27931H5-&«ie«0 rynf^f > 

SriSteffcU *ftu#d»*fcLT*Ate**i£i&*ai 
**Lrv»4, L* 4 L, ^J£7>l4&Jg;r:f&fnJ3tflJ5®E«r 
7 r*-5>JHr'; 9* 
*o&£^fi&faSiJ!fi$or>i:o ; &*7 9* K>»r**. 

■»#fcftttfc**ft < , 75* K>R*4ffAJta&HU 
1-4 ** 7 7 *■ v A-b >; >»*fls*>«tttt**£ < , 7 9 

4SN?S14<7>ilJ:£K±4*)<D-C*o-t\ KHMftOftTK 

eHi-4ffitt*4v»tt«usio : fiB!rXttat#a*«ff?>w 

* K>»S:fl|ffl-t4l6W**^<o^$nTv»4<><0 

<o, 79* h'>ma*VT?* vymmMmttt-t 

JKK<00>i:oi: LT79* K>***KIBf*Lfc»::«S' 
■f> IS®»4ftfc43§iHfcttv>x£v»fc<D-e*-3£:„ 

[0008] fio»fttt*Kicti^*itt&Bitit«-i\ 



(4) ftffl 2003-48831 

4 0 L*»L, |B18l*#*MO»*^Wv»aLfc1l^*Ui 

fc{i#ewW$ST?J&#5$itTV>4 (Katzraan, R. ancfTer 
ry, R., The Neurology of Aging, F.A. Davis, Phi lad 
elphia, pp. 15-50) o 

[0009] KMi-ttitti&mziizftwimmmfrbM. 

St, iS^IEIf. (sensory niemory) 1 #;f Bit. (primar 
70 y memory) ±3 J: IF 2 'At Btt (secondary memory) l-TrSI 
$tl-4o 1 'AI21SI±6PB#i£'Ct (immediate memory) , 2 
■&Eflt»4ft»!E1S: (long-term memory) tPf Iftt4 C t 
fc&4 0 MJWfBlf. (short-term memory) 14 1 .-fcfBISfc 
3 2 ^*lct*fc#ofc*W»a 

7)** 4 o s^iatti45o 5 wtuamt 4 a* ad t>**> 

4kBl3t3*L4j&«, S*>*TJF*SgTtei**»250~500 5 
U #l:rtUffll*LTl- 4 T o 1 ^fceiHiltfKjWRaftS 
#*i*|l8#U*«3ft*#fcfiy*3:lt, fttneil (work 
ing memory) £ Lt^Sittt^o 1 *IB«t Ltft 

I4*>r*»-e, ft «J >B L2®£ Lit $ *tfc v»R h 20~30#f 
SMc*-*. 2 *K«(i 1 *EtfrC«« $ *Lfcflr*0>JEj& 
(transfer) fci^Mb (consolidation) s -€"<0#*. 
AWfcHrig (storage) , 3 h tc*-*U7>W£. (retrieva 
I) <7>&&m£*)*2>o £0 2*K«*«Slrt»KflSo"CV» 
*>L4L<K#$tL4o i02-AfB1f.<7)1g:T{4±i: LT 

lfrWLZtiX^tz%im.<nW!kmUlzWLX, (5t^t*«x. 

[0 0 10] *«^aW*)»*fi: LT7 9* K>*OS» 

4i*t v -7- T^x L, *9>1t*>i'i-fxi&nm 
<j*K-r*«JR* , »&*L-Cv»* 0 w*i***LTP (AM 
4910 tfot, J/^-/X^nBttOt t k«roTV»4H 
iSffifFiwat^Wj&gtictv^,, BMMcGa 
honia<4 x 22^ ^«S<0^«&9 7 h l,zttmm&*>Z> ^^(47 
9* K>BHE-&««- (10mg/9 7 h/H) T-8J1TOWL 
40 r 9 7 hfftS<7?LTPSrril5cLTv^ (Neurobiol Aging 2 
0, 643 (1999)) o 4>M^7'; hkJ:kS?LT^ 
tn9 7 hommLTPitWbfrlZi&TL. 77*K>Kfi 
4t:i»)t»7 7 hou^;u*T?Ba+*i k«r^LT 
t>4o L7)-L> ?ft.^LTP<0ii?t{4v IBiSO* A-XA*> 
<b W 7 t , 1 ^E«OSttfk ^ftWfibot, |B« 
om&Z&mtt 1 *IE«*<b 2 ^fi51I^O&ffOiS1£-ft 
■Ctt«rv» 0 Lfc#oT, C1BOBJg(4ff|»XaKK-m 
t>^tCL^v>|!gl), $h$:inM.1-Z>Ztl).X&%^ 0 Z 

50 Lfzw&mztix^&i><n<7>, *%:w<?>mmm<?>i&Tiz 
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[0 0 1 1J L/:#ot, l2«ttOteT»=jBH"*-*ffitt 

a* ftrv»*. 

[0 0 12] 

Hi"**** *v»»i«gjfto^HfXlia#ftfll 

>S8-e** h >; -t y k, y >BXxo«M«>ff^ 
fe«tf*tfc^4 < 1 1> i 1-iia* ■ 

[0 0 1 3 J 

liK®a^«r^'b^ici-*§Wr-S4^:fF9 ! EL^$S*, S? 
<^<^ti:, 20^^«tax.**«9y hfc-t'JXffl 

^stasn! t i- * ffc#*o»* t fr»*s¥« »*f -cini e> 
ixamtii b v ^ y -t y k«>«&»k <t &xssi£ 

W*ft U J: 2- 
ifcUSEB&U *l&W<7>^*^t;tti-*^ 

[0 0 14] SeoT*|§W(±, T^+K^SaV/Xli 
77+ K>K«rfl}fi5£fl&«SKti-*ffc^«-^JS»i:i- 
-5, ®^^)1B:TlcfeHi-**«**vMi^mo^KS3?. 

SfetlW^KfXIiailftfflSr^ri-AfifcAp'&S^OSSi** 
fe*J6«i"*o J:«Jlf«BU(4, 77*K>1, 75+K 

>k^7 * n - frx.* f ^m.mzmnmmm<r>— wxu. 
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8 

iz&mftL £ f>ci±^Rfxiiec^ffl^*i-*sc^p a n s. 

[0 0 15] 

i-*, 82«Sg«>eTUjBHi-4iE**4^{±^fto^I» 
X Ii3fe#ah SfctfU JBHW6 oftT K SB i" 4 * v> 
/o (i«*.o^l5*3?.iiec#^ffl«r^ri-*itt:B D pSy f -?-^Sii 
^iSdligi-* iwiio 
[0 0 16] ^H^co&jfc^ti, W«lftofiT*wiBH-r 
*^***v»(i^m<0^|Si!?X«±5S:«f^fflSr^i--5.Wt?> 

, *np<)iss# 

*) o^l»-5fcil (**v»li»flt) ftirtlWt LfcDt 
[0 0 17] X tlQtB^ 

B4nllB2j<offiT\ $fltP£* oo#ffcf) , ^ 

(0iJx.fi\ SS*-C*i). *#Wt:ii7*7A^v 

-s*** ffijfli^itss*) o^^-scii 

ft) ^^IWtLfc^fp, EX;8U B*»fta, ^ 
•5 S-ti-aii, Sfi**a : x.fe7t:*i t, IriEOftiftSW 

30 *Affl±p n p^f t Lxmm-e&Zo 

[0 0 18] *&W<r)m%}j&»b LTii»»07 7*K 

fe, 77*F>8«7A'3-*xxf;K mklXTv* 

#8C**7 7+ K>^T-** h'J^V-t'J K, «; vflg®, 

[0 0 1 9] ±p c S'NO®ffl?:#x.7t:^-g-, 75*K>i 

KO*ffli:t4it*1*LK 7 7+K>BSSr^i- 
* b U ^'J -t «; K (#fi£liiTOBSo-a53Z.(i #815**7 9 * 
K>RT*« h 'J^V-t'J K*#*i"4 h x ) ^'J-fcU K 

tra*> o^#o^p-if.(i(^i:^^^EtTv^*-o/c 

**> *!§^%^t~«t 19 79+ K h U ^'J 
50 lei*), 3|c«n«>4r»)«^»*«rffMiRa#^fl»ft* 
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[0020] ftoxttmi-ts^rii, *mi<r>G®}& 

4 b <) y>)-tV h'i&m-i-Z b V K (T7* k 

hu^y-t >j k) t* f -e# 

4o T7* K 4 b 'J -ty Kfc 

<7)SiJ^ { 20Sfft(W/W)%W±, «?4 L < l±30R«ia±, 
4 ») #4 L < (i40gS}(m±t?* 4 ( h 'J ^ 'J -tr y 
K) tf { £n D n tc&ffli)- 4 fill 4 Lv>®]Si:44o L 

flg (by^y-ty K) fc&fc-f zmxtm? zWkWi 

[0021] 77* K>^^-g-^r-t-4riBg (b y ^y-t 
y K) LT<±, **f<xi/ 

7 ( Mortierel la ) n^r'-f^-**7X ( Conidiobolu 
s) I. ( Pythium ) 7-( F7h5 ( Phyt 

ophthora ) t-yiJi-A ( Penici 1 1 ium ) I, ? 
nKX-f^a-A ( Cladospor inn ) I % An — ;U (Muco 
r) J£, 7t'Ui-A ( Fusarium ) fl5, 7 *<~<)\< ¥ > X 
( Aspergi I lus ) O— Kb A' 7 ( Rhodotorula ) Jg, 
i>h-t7b7 ( Entoroophthora ) JBk xJf;^#7> 
v"7A ( Echi oosporangium ) JR, t7"nv^7 ( Sapr 
olegnia ) JK(::JKt-4e8£%£iP»f 4 £ fc 4 0 * 

*f-(xl/7 ( Mortierel la ) JRt*t^il'7 ( Morti 
erel la ) ffiJR(CjR^4$K&$&-ei4, UHx-lf^^r -f 
9 • 9 ( Mortierel la elongata ) , t^f-f -i- 

P9 • jL+v^T ( Mortierel la ex i qua ) > ^iVf-^x. 
U7-7^n7-f7 ( Mortierel la hygrophila ) , 
*f^l'5 • TJUfT- ( Mortierel la alpina ) 
(f4ih**r*#4„ JMfclftl" te^^x -fiV? • jr.n > 
(Mortierel la elongata ) IF08570, ^e-ft'T'-f -X.U 
7 -x* >^7 ( Mortierel la exigua ) IF08571, 
r-fxl'7 • 7-f^n7'f 7 ( Mort ierel la hygrophi I 
a) IF0594K • 7 n> Vf 7" ( Mortierel la 

alpina ) IF08568, ATCC16266, ATCC3222K ATCC42430, 
CBS219.35, CBS224.37, CBS250.53, CBS343.66, CBS52 
7.72, CBS529.72, CBS608.70, CBS754.68^0S*Sr^ 

if&Z fcj&*-e#4„ 
[0 0 2 2] Ztlb<7)Wmi^-mi>„ *Kff><Oltfflj£ 

Am&mftm (ifo) , xwjfcHor > y * > • 7* 

• ii As'f-f — • 3 V ? -y 3 ~s (Amer ican Type Cul ture 
Collection, ATCC) Cent rra I bureau voor Sen i mm 

elcultures (CBS) frbteAsbUM* < A^1"4 C ttf 

x$ho itz*&w<Dm&.y )i<--fit>*±mfrbftmLfz 

I^*f^xV7 • jlu *SAM0219 (^IWm$ 
»8703-§-) («XW*fff»1239^-) £1£ffl-f4 CI t X 
£4„ 



(6) #S 2003-48831 

[0 0 2 3] *56WU«fflS*L*m*lct*Sr*-r**l- 
(4, X'i**JMf}LT»&itfc 

ffltfWr*«>»*'K % ^fitLTii^3-x ( 77> 
b-X, *vn-^, -tb^^n-x, -7;Ur--x, Tirr§ 

~40®fi(W/V)%> ffJL< !4l~25|?*(WA)5(^iftKt 
t4»«v>. «)ffrOB3R{«^ttlfi(40. 1 -IOKS(WA) 
20 & #4 L<(40.1~6Sft(WA)56t LT, ««jfet>(cfl 
SSfl * it M L T <(> fil =b ^ v ^ 0 
[0 0 2 4] ^^U, J(f*ilt*««**«|flp-r*CfC 

t 7 * k > r *45j«wa±#*i- * hM& ( b y ^ y -t 
y k) **»w«>*a*«-i:-r4-ttT?s*. 

14, ^2~4BB4-e* f «#:ie^, ««2-4BS£llff 

i:* 4 o *D»OK«*a«l4l~8R«, 
tftL< (4l~4«fi56<OiftKi: W&Hm» 4^ 

L7t^agco^(42~20R*56> 4 L < I45-15HSX 

*DL, ««7B§£IK, 4J4L<»4ig«6B§mi$> 4 ►) 
»4 L < <4^#4B BV.&<7>tgi&*<7>8tmWMl%.£0t ft 
44^ C-T4Ci:-C, 75* K>R*45K4XttJ:** 

i-4«iJB (by^y-tyK) *#4^i:**-e#*%^o 
mm&fr t -t 4 - 1 7)*-e # 4 0 

[0 0 2 5] 79* K>*£»«Oi*«»*ttttffli-* 
!K^%ICA •) ^ift4d*> 5-40*0, »4 L< I420-30 
■CfcU 4^20~30'C(CT^LTffi^ : £-^iia-ti:Li67c 
40 - 20 O tc T J»* * ft tt T ^fiaffiSgfCSK S: L * 

*«T*# 4 0 ^%OpH(±4~10, itf 4 L < I45~9t LTii 
Xl4#fi^SS:ff-Po «*(4ii 
^-SOBW, »4 L< li5-20Bra, 4 0#SL<t45 
-ISBH^^o 

[0 0 2 6] ?f>i:> 77*K>BSmnil (h 

y^y-ty K) 4-077* K>Ko*j-g-^ii5«64¥/iT 



-6- 



n 

bti& y t?li h y -fc'J K<0fcg;ft^14l±£ < , 

mZtiZ* -f-LT, ^CfcPUFAgBtf-^y-fcy Kffifxx 

tbbtlti Y 'J yy-tU Kfc =5:* ( [Enhancement of Arc 
hidonic: Selective Hydrolysis of a Single-Cell Oil 

from Mort ierel la with Candida cyl indracea Li pas 
ej : J. Am. Oil Chem. Soc. , 72, 1323-1327 (199 10 

8>) o z<r>s.n\z, t<7* h'>m$mmmizmtR®m* 

^y-b'J K) t^JSHWtftftS'i: t4 i t 4, 
*»W«79* KV»t4tt4«llB (b'J^'J-t'J 

K) <o^atiis«ujt+«r9^K>tto«'&tt» f«Lwjj& 

10R*^±O7?*K>B****-*-4ilMB 

#-el4o 

[0 0 2 7] S h tr, tt**IBte»«>-»Xl± 
^8**7 7^ K>B*T*4 b «J ^'J-ty Kt LT, 1,3- 

m-*fmsm&. z-mzr?* v>mim*i>ti v y 
^y-t'jKtieffitiutm*, i,3-fiu+ 

Mfl&I&HS**. 2-ft C75+K> RfcOTB* L7t b'J^y-b 
y K*5**m±, 9JL< l±1<Hr;HUJILt, ^ (btcfif 
tL< li20*«LL, ft 60S L < Ii30*;um±-g-tr 

tAAS (hy^y-ty k) *tit4it**-ei4. -his 
h y ^y -t b't>\,$-mzte'&-t &*mmmmt, $tm 30 
m - 1 2A 4 m-t * uNm*** <b a (ftt ?t t> <7> & mm t z 

A8J fcfcl&rt) WiLv» c 
[0 0 2 8] dffb, l,3-tetc*gl8BBSK**, 2-mzr 
7 * K^R^ l/c h y <f y -t y Kii, ftifcg-£*t£. 
tLfc»-fr»c»i, ftSfcriflg (hy^y-ty K) t% 
-So Httu«ft3*tfcViM& (r-y^y-ty K) i±. 
otwcxs tpy/<— wmfcftmztiztf. copy 40 
/N--Ttf*«i,3-&!i#^«i-r-* , h y ^y -by Koi,3-tt 

**W ttT2^<7) jg!l)5ifl»Kj5 J T- # , MB* »C 1 fl-^2- 
*;7->^^'J-tn-;l/ (JUlffe T2-MGJ tffc-f) 

■t z o z <D2-wsim-& \zmtammitim < mum* a 
ti^o 4^, 2-mitmffmtm^z twmmm^m^m 

Uj»I^lj&S»S?i:2-M6li3UXxn-;u^y 
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< 0 tz*>a>u Z0>w)>*— vnmism&mtmQmW} 

Rk*<* 7?*K>«i*fflfii-<v»4#»***-3T^ 

&T-t2>ztfrb, B&nmv&TizmE-f&mtfijsxv 

2-ttn 77* k l/w h y ^y -t y Kiifta* 
f4S& ( h y ^y-ty k) t&*„ 

[0 0 2 9] 1.3-e(Cifflifl68SK7i*, 2-^117 7* K> 

t lt> 79*K>-K**tt4aK (hy^y-ty 

K) RV+flUBMSBlOffftTT^ h y ^'J -t 'J KOI.3- 
•*4> £ £ t **T-# 4> 0 

[0030] K#h&&?tM& (>y^y-b'; K) lir? 
*v>m*mi&mmh-tz hy^y-ty k-^*»?, h 

y ^y-ty K«r«JS-t4^II6IK9iKif*-*7 9* K>Bt 

w«-STW(iv»»-fri;(i % («»hy^y-ty 

ftofch'^'J-t'J K). Olg tW lz£Z> KJfcJRsfsofiT ^ 
E&<Yc*. ii«O^ftR)£-iajg20~30 , CJ: •) J*v» % 30- 
SCC^ *F4 L<<±40~50"Ct-r£o 

[0031] h'jyy-ty Koi,3-fe*5J.x-jr;u^u 

( Rhizopus ) JSs 'J/An-* ( Rhizomucor ) JR> 7^ 
( Aspergillus ) f <0«^**ft*t-f-S 

to, r^mi tffc*'£*(f& 

So 0!)x.if> y /y^ • ( Rhizopus delemar ) 

o (eaasiis (») ^ , yvA 

rr — ;W • 5 — ( Rhizomucor miehei ) Hf 

(y**-/;^^? (») K, y#-r>TAiM) , 7* 

^^^^X • -if- ( Apergillus niger ) W'JA-f 
Oaf** (ft) SU ifA) **«!*»fc,*L**«, 

[0 0 3 2] ±E«;/<— KO«ffl»3Bli, Rlt&«l^«-iS5 
IWt?R/£-ia*^30 , CW±, «f * L < (±40*0^ t 

BJ6ftLfc';/«— tf*ffifflt4iti«li L^, B£ft 

li&ffif*:, CTxifDowex MARATHON WBA (ffilR, ^-77 5* 

[0 0 3 3] H5eftffi#l CTLT, 1.3-tt#»«y/< 
— b<7)*?§fl50.5-20f& («fi) tc«iBL, ffiAttt^ 
LT2~51&g0^7-t h > («xlf-80X;) «r*»t=S; 

e>U»«***"Cli % @^-ftti#1UWLT, 0.05-0.4 
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i&fioi,3-fs:!ifmw , ^f--if«rS/M!a<7)*t-^«¥L, m 

lii x 7- ;u£&?Sttti£ < 7ji £ -fx 7X1 ~1 OSfi (w/v)56 
[0 0 3 4] SfWilCioTIi, ^KlSS^-iDx.* 

5W$ jwe w tu* v r -t k, •* / tr -t >; K*«fe/£ $ 

4, 

[0035] £<B.tdU, »«ttt*3(r-r*Bl5feffc»** 

«fflu »*Ri&aaEt±»f4ife, i,3-tt##»w; 
i,3-eic*ssj§gas®**, 2-ttt:r?*K>K**« 

* L h 'J V -fe 'J K t Sb^sflD U»8i- 4Ct # 
[0 0 3 6] K«t6«0fiT»=feH-*-4*«**^{i«UB. 

U** L * V\ * & vM±-&^ L r v> T <> flt j&»&«fc*S« 
(is ttf»Ii|sH:77* K *iTV>7ti: Lt 

[0 0 3 7] WK«Jftffi««OHKXIi^#7?* K 

h »; -til Ko»*u«t, fist ( h »; 
flypk era* ssisi5^p D pWfs#a6y f (c^in^t Ltf 

[0 0 3 8] tfllxtf, &p a p&;»i: LTIi, -SS^O 
tttttt&S. 1f3e«ftffl^:p a p. SS^tiSb&p'p. 
«ffl««*L, 9UeJSM»L *UMi*flL aSJSAp'&X 
l±£Affl:ftpp^£^t7<& £ t j&*t?fc So rfiS&^-g-tf Ap°p 
WkUT, 1*3, flu ifct±7"y y^^JfcrMifc^tr^ 



(8) #W 2003-48831 

f&ifcii&*1-4Jtp D p^ { ^(fi?*i* 0 £<bt:, rdUi* 

-£*fcV\ ^^p D „, Si^ B a p, ^g£p D p, 7jC^p a p. 

p d px b*&> mmu9vshmmxi)-or^mt>^<, m 
mmmmu a-/**, ha 

mm. mmttLs >svv7&<omT.fm 

10 [0 0 3 9] W8<7>*3i»fi5t7j- 

/rt3-*, ^r-V^Bt, 

>lA^5f Vg^xXf ;K 7^3JHf>^Xf 7 'J > 
7'f;H:Ko*-/7-y-Jl' (BHA) , 7 
f-;mKn^y hJVx> (BHT) , *y-t-7*f Jl-t 
Kn^yv (TBHQ) , 4-t Kn*v>f ^-2,6-v - t 
-7"Wi/-* (HMBP) C'ftS i? tt^> J; ^-g-fiKtn: 

K-l-37xD-iK /J-F37XH-JI/, y-l-37 

-^n — 5 — h xD- E -h37xn-^ 
f-f37xn-jK ? -ha7xn-WiVh37 

[0 0 4 0] ^unottdctta, *»WtO*J»*»J3L*l. 
ffl. «*W"J, *ifi:^)> 7>tic^J, R^J, 

[0 0 4 1] 7 9* K>**l ^77* K>M*flMUB 
®i^ti-4'fk'g-!t&<0±^3 v 1)fiK7>l±7 5* K>*U**. 

Et?0.14g. HH»Kt?0.19~0.20gi: (IS 
50 «*«^4, 73-82, 1995) , S5^(i?*8S<7>ffi^l:7& s 1B: 
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T1-4J&, #U /<-■ <?fStt*»fiT-*"* Aft t*<b«£ 
fi, S 6 £ fit * tUBULO 7 9 + K > ®e£ WBLt *> 
hh 0 Uci'ot, *3&W079+ K>®ti54l77-9 + 

60kgiLT) 1 HSfc !} OSHKfcJi, 75*K>Sift 
#tLT, 0.001g~20g, flF4 L < (40.01g-10g, J: »5 
ta-t I < !40.05 -5g, f fctfi L < {i0.1g~2gt1-^ o 
[0 0 4 2] *MW<7)*^^trltl^U^A n D a(:Jiffl1- 
4»&Kti, & B 3 B t-iE-£-1-£7 9 + K^fOiffeWitf 

£Sfc:ftp B B o«lfc;lK4oT^fc1-*ci^(b, ftAJBIffi 
BW>-«Xtt£«a*7 9 + K>Hfc-C*4 h'J/'J-t'J K 

* b V *"J -fe V K=£rAp D B {CE^-f Ji, 
79 + K>Ki LTO.0003KgHW.Ji, L < I40.003 
Jt*W2Lt, J:i)»*L<«0.03K«W±fc«r*J:^H 
E-fr+io 1,3-e(-*SSjJgflSBI**, 2-SC77 

* K L£ h 'J ^M-bU K£-t-*-7* h V ^y 

•b'J K*«tftfiue-§-t-*»-&i-ii» i,3-ffifc«HWMfi 
2-fii;7nF>S^U: h y V) -by Kfc 
LT0.001gfi5m±, ff* L< I40.01SSW±, i>) 
» £ L < (±0. 1S1XH± t £ & i -? K E-g-t" « o 

[0043] ^fZtwv&i&wzmm&t Lxmm-rz® 

814, *R, &*mk*:Z£.X 

rt f , fflxfif, J£A (#760kgi LT) 1 B»Sfc*)*»9!o 

77+K>liMtLT, jSW&O.OOl g~2 
pg, ffi L<l4ft0.01g~10g, i0fftL<fi«W).O 
5-5 gs ftlff* L< fii&O.I g~2 gfcl H 1-311 

[0 0 4 4] Boy >J!&SIRO±S^li6MK{±7 9+ K 

^ fc^<b> *»woaia:»K«4, (i^tM^ 3-y-^> 

Jt> Be £ Kfc A, U477+K>KtK 

LT, 79+ y>Wlt K3tA**x>Roa*^ 
Ui3(,»T, 7 9+ K>»/ Ka^+'f x>KJt (» 
S) * { 0. 1~15c0iSB, flFS L< (40.25-IOOIebI^*) 
S^i^JLv. 79+ K>S<0 5^ 1 (j? 



(9) #132 0 0 3-4 8 8 3 1 

id 

sib) S-iB^'fcv^SWi'l' af^vi'x^SSrE^Lfc 

[0 0 4 5] XttffUJ: 
WURIfiti, L^L, *§£l£(4, TEOHJfcflKRSg 

lfeO®T(-feHi--6^«c*-&^J4^.e > W : ?»X<45fc*fjF 

OfiT, B»(B*OfiT> ttflll** ^o*4 
f) , *QW»# (ff!lx.l4\ gq*T*t), *# B tH-(47;U 

t *^A>aafiSc%oa«ffl^f?SUV3?.!4^± n a B &^ 

20 

[0 0 4 6] g| jfeffl 1 

(7 9+ K>Bft*#*1-* h U ^'J-tU KO*it*ffi) 
79+ K>m±.Smt LWf'fxH • 7^kT7 

( Mortierel la alpina ) CBS754.685rflH/»7to 
XI. 836, ®£8g7<:S$8-3. 156, ^ayfiO.lH, KH2PO4 0.3%, N 
32S04 0. 156, CaCIa ■ 2H2O 0. 0556S. U^gC 1 2 • 6H2O 0.0556 
Z&tstgmkLZ, 10kL^§?«Uf3SJL, ^l&pH=Sr6.0l- 
PSgL^p l*rig*?fc30L£««L, SS26r, a^S 36 
OmV^R, «l*lJE200kPa«7)^frT*8B n nM^mW^ 

Biit- i4gitinffi cio tj$% 4> <r> 7 >v a - x 1 
-2.556<O^Hl*It^*4 9t-, •€-*vmi^(40.5-1?6**t 
WLfz UISCOS6I4, K*(w/v)S6*jSi*-rS) „ J#»^ 
Tf£, ^>i§, J: •) 79 + K>«t#*-f * h »J ^ 

+^>T-f B llii^«mL, Affl?filJIS<Offl|gIg (Bi^A, 
MM. KA, «r@T, 79+ K h ') ^'J 

■b'J K (7 9+ K>««* h y ^y-b'J Kcoiiit^est- 

40 150kg=Sr#^ o »<b#Lfe**JS ( h >) ^'J -b y K) 

!:>f;^f ;Mt L , f# <j> tifzBBtSWt ^f^f* 
«r77X^nTh^9 7'f-T-^-*fL^i:i^>, ^flg)KK 
tcA«i)479+ K>^cO#J-a-l440.84S*56T-*o7t 0 4 

is, ^7-7y>®, yy- 

-g-tt-Ttt, 11.63, 7.45, 7.73, 9.14, 2.23, 3.27®fi56 
-nhitz 0 $<btc, JifB7 9+ KVRHMTttH 
y-b'J K) ixfji/XXfMtU'75*K>S!xf^ 
x^f^ S:40KSX^-trflg)l5K^^ ^ x ^a««*» 
50 <b, 5£S<0SijS?e#:^D-7b^9-7^-lz4oT, 99K 
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[0 0 4 7] Hifeff!l2 

(8A8£5*^KJ-:Jl±#;f -f & h y -fc 'J K<OS»&) <f 
* > 5!^WBSJS -f$: (Oowex MARATHON WBA : 
;K l8j$D 100g£, Rhizopus delemar 'J ;<--tf 12.5%zk 

itiE (*y msitukm (.m ) aomuzmi 

[0 0 4 8] **m"C»fcT?*K>fc*40Jt 

fittt-^r-*- & h u -t y k (tga4os) sog, * -f>) )vm 

160g, -hfBH^ffcy /<--tf12g, 7k4.8 ml £30"CT-48B# 
WU tt# (130rpm) Lfca«&RlS3*jfco KJ&*?T&, 

[0 0 4 9] ^CK, HJg-fky/*— if ( Rhizopus delemar 
yx~tf, fflffc : Dowex MARATHON WBA, i$8S) 10g£v 
Ht^7X*7A (1.8 x 12.5cm. $S;31.8m 
I ) Kfc* L, XJfefl 1 T'#fcTGA40St * yy :2 
lCfc<&-Lfc&£-f4J!&£— £<aSKiS (4ml/h) t-*7Ai: 
iSL, &mRfc*nffi.irZ>Zt'C. £J$#iflB-*400g*ff 
tzo *9Aiaj9P<440~41t;i: Lfc 0 WfeixfcRlS 

r*J3&^f>*Rj£:.co* -/y ;uKSW»filwfl&a&®iS-^f-^ 
>gi,z£t)WL<om&, 8A8*-£m-f &im (by^y-ty 
K) lt» *'^dv ^77^ -air»is 

(hy^'j-t'j K) *<o8A8<o$|-g-£ig'<7 v .:fcc:*>, 31. : 



75 



*6t^)jt4o/; 8P8, 808, 8L8, 8G8, 8D8O&I 

-g-li^tL-rirO.6, 7.9, 15.1, 5.2, 4.S*)l>%T$>o 

tz B y y ^y-ty K02-firn^i-4flti»KP, o, l, 

&, y-y-ZV^K, v*t- r -'j;V>^SU 8P8 
141,3-* -7"y n 'T )V-2->*)\> 5 h-f ;u-$"J -ta-;K 8 
OSti^S-*"?""; n-fW-tl't'f)l'-/ l J-tn-K 8 

1.8141,3-* -ry ;u-2-y y ut-f^-^'j-tn- 
;k 8G8(±i,3-77-7"; a-f ;u-2- r -y y u/'f^-^j 

10 -fcn-;K 808(41, 3-* "/'J n^f ;u_2-y'*-t- y ->J J V 
J -f ;u-^';-tra-;u«rv^) „ #<btL^8A8-^ 

(hy^y-ty v) ^fesftonsattflt^n-rh 

[0 0 5 0] JOfeffll 3 

(* 'J * SUc^WKU 4 &TGA40S^WU&£Fffl) 
5v hOSOMSt LT, 18*-/!t*iW£FischerJft5 y h 
1 6 ecfettSMHttll ( 8 BE : 0C») tTGA40SBE*«3H-» 
( 8 EE : 0AS£) co 2 SMcfrtt, fJl^ffC, Sic 
LfettffiflttiS 4 U f SUNTGA40Sge-g-fS]#*^x.7L-o * 
20 LT, f«77K03>hn-*S (YCS) t LT, 4 
^lft$teFischer*7 * r- 8EEUJU (:^Lfc*tS5ffiT 
(YC») o TGMOSE-frfliR-Uttffl Lfc 

TGA40SI43Ufctf!l 1 T#7t *> CO L fc„ 

[0 0 5 1] 





(g) 


TGA40SSe^filf|- 
(g) 




200 


200 




3 


3 




150 


150 




500 


500 




50 


50 


^ - > * >f ;w 


50 


45 


^ *9;HiAIM-76 


35 


35 


fcf ? < >^AIN-76 


10 


10 




2 


2 


If* ^ >E 


0. 05 


0.05 


TGA40S 


0 


5 



[0 0 5 2] 7^ lESfc^Ol B <Offi#*S 14 £j20g 
T**^«b, TGA40S<O7y h 1EI^I)«01 B COffi^i 
(40.1gt^i.o TGA40SH^1--l>^)3gffl5K<7)F«g, 40gl: 
^77+K>it*l>ic:*>^ 9 v h lU£Mtz*)<7) 
1 BW77+ K>^coSKfi(440mgt^-& (^y-fca- 
^#«SB73-coea{Cov»T<4, •DIS:±*S^LTtt#|:)o 
^<O40mg(4AcOffi^gH^i--2, 1 133mg/60kg/B U=tS 



[0053] 3 + n B v h <0*&-g-«±21 

a»*BtH***jfcLfc. *yxa*a»wR«4, 

(il:g120cm, ii5S35cm) USrfCSK iSo/c** A*L 
(>ffiM<O?iS$20ci«) , 7'yhA t MHTit*<ibv> 
co^:#$co3IJl^ (Kail. 5cnu !6S$19cm) SrAttTiJ 
§ (iSJl^J47jc®Ttc* t) , 7K«rtT*<-7 -y HUI4j» 
50 S^lilii^) , fftff^yh^^ wCOTMfcOjfc 
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& h tifcfflt ±un (ffiSe*) , i§it& 4 -e^-** 

^(C|fi]^-?±15'C(0A«OtSH^^fiHL^^WW, 
^BfH{Z*t1-^«!|^ (Hit& H2#hb) 

t#^(i^t>^HCf6T-t^* { > TAG40Soi l)77+K>t 

(E) 3 ) o 03 K£V>T, 1««|l±4ftf;fi\ -t^*>*>, 2 

S2 : ^a-^f^ K&*SS 



20 



« [0054] ^w<o«f#<^JK^-v^it^^i6, -r 

fft*^0^TV^B$M (7K«^4EMU«-ttT, SiB 
•k<7?*o7t|Zli (1/4) ICV^cBfra (fj>) TMHB) t\ 
^WO«#OJt-&-V^ffF«i--&Ct3&*-e§4o YCS*, OA 

^joio'x^coNo.i tNo.2<7>v hcoa^wfi^^^-r 

(04) o 5rU, 9f V &mm~ t *) toSk&i&HLX 

^mttzfzb, Bi4tc*j»t*a»j«(s) fiivait^ 

OfcofcEMli, 7 -7 r-cofS-fclcJ: 9^&&o 111 
5tCiJV^T % target quadrant^ jijt&W&o /cElB 
(1/4) 7 h0C-1l±Wt>^l-i*5tLT 

o7t„ ^n-y'T-x h<7>$t*&fE2K4£i6*:o 
[0 0 5 51 

[Sell 



(») n=8 



(SO) 



(S) 



tfift 



pfll tt <f ; p) s*yD 
f=n— 1=7 



OAS* 



28.6, 36.6, 14.8, 22.2 
22.2, 26.2, 13.0, 21.8 

2.4, 30.2, 23.4, 17.4 
5.0, 23.0, 30.4, 26.4 

27.8, 34.8, 30.6, 33.4 
20.8, 23.4, 34.0, 22.6 



23. 20± 7. 54 * 



19. 78±10 79 ' 



28.43± 5. 



7. 06 3. 07 



10.09 



5.23 



1.25 



6.79 



P <0. 05 



p <0. 001 



♦ a, blSR^fcXTIH-eWjSii&y (p<o.05) 



[0 0 5 6] m.2 K£^T\ 

t = s 



-1 



m2\ 



liW (15U0, Slififl* 

Hli$S«g> SDtt¥*&±«WMIU nlir'-J'ifc (#» 

[&3] 



s = . 



J-5J 



[»4] 



SDt±, 



S D = 



£<X,-X) 



i-i 



n- 1 



[0 0 5 7] fc2 *r9-7X-m.1-t (05) , J> 
h UTGA40S=£r ^ x. fcOAfft:: ovarii „ &iS£co io/iE 

X>s<)V<t> l 5#ti, 57h«-6 0#Mj*.rt s -£T?r£B$H 
40 [0 0 5 8]^:, t'J *M7ki£li&ttf*l-ft U?7h 

)UtLX, ifX?w?Ytr9 7 4-Xfr1gxLtz 0 7K&B& 

<f»> j rmm-£nz$i-z>xifc.^x^2>m& mt%. 
ti^Av^) j ) tmmm+<oT9* v>&&t<»im* 

50 6) , ^is^opjitBfWT-ti, tom7?*v>mmt 
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